Background: Knowledge of the causes of poor vision among children will contribute to interventions and policies to prevent childhood blindness and visual impairment.
Introduction
The Convention on the Rights of the Child (CRC) defines a child as a "human being below the age of 18 years unless under the law applicable to the child, majority is attained earlier". 1 Childhood blindness is defined, according to the World Health Organization (WHO), as a presenting visual acuity (VA) less than 3/60 in the better eye or a visual field loss (VFL) of less than 10 degrees from point of central fixation in the better eye of an individual under the age of 15 years. 2, 3 The psychological, social, and economic impacts of blindness extend far beyond individual patients to their families, communities, and society as a whole. 4 Of about 1.4 million blind children in the world, 75% live in developing countries of Asia and Africa. 5 A child becomes blind every minute, and childhood blindness causes about 75 million blind person years (number blind × length of life). 5 Most blind children are either born blind or become blind before they reach 5 years of age. About 40% of childhood blindness is preventable or treatable. 5 The commonest cause of blindness and visual impairment worldwide is cataract, both in adults and children. Other causes include glaucoma, refractive error, and corneal scarring, especially in Asia and Africa. 6 Recent studies have shown various changes in the trends of causes of childhood blindness in different parts of world. 7 There are few hospital-based studies on causes of blindness and visual impairment in children in Nigeria. This study set out to investigate the common causes of blindness and visual impairment presenting to an eye care facility in Osogbo, Nigeria.
Methods

Study setting
This study was carried out at the eye clinic of State Specialist Hospital (SSH), in Osogbo, the capital city of Osun State. SSH is 1 of 2 teaching hospitals in the state, which is located in the South West geopolitical zone of Nigeria. Ophthalmologists and other trained eye care workers all work at the 2 teaching hospitals in the 2 big cities of Osun-Ile Ife and Osogbo. During the study period, there were only 2 ophthalmic nurses and 1 visiting volunteer ophthalmologist at SSH. Eye care in the rural areas of the region is otherwise the responsibility of understaffed primary health care centres, with minimal eye care expertise or resources.
Study design
This was a prospective, observational, clinic-based study of children seen in the clinic over a 3-year period, from January 2014-December 2016.
Sampling
The study population included children presenting to the eye clinic at SSH, Osogbo. All children (0-16 years of age) attending the eye clinic within the study period were eligible, while those older than 16 years and those who did not attend the clinic were excluded. VA was assessed according to age and classified using the WHO grades of visual impairment and blindness. For infants able to fixate on and follow light or reach out to objects, VA was classified as "believed sighted"; inability to respond as such was noted as "believed not-sighted" among infants. The charts use d include d the HOTV, E, and lite rate Sne lle n visual acuity charts. Uncoope rative children were noted as uncooperative for VA but believed sighted. Any child with a visual acuity of less than 6/9 was referred for screening for refractive error. Information was obtained from the parents, caregivers, or patients, as necessary and appropriate. Information obtained included demographic data, such as age, sex, and father's occupation. A pen light was used to examine the anterior segments, noting any deviation of the eyes, nystagmus, drooping lids, conjunctival injections, corneal opacity, abnormal pupils, or obvious cataracts. Any squint present was examined for extent of deviation by using free prisms to carry out the prism alternate cover test. Direct ophthalmoscopy was done to note the presence or absence of a red reflex and also used to examine the fundus for children who cooperated, while examination under anaesthesia was carried out for those who would not cooperate. Dilated fundoscopy using a combination of cyclopentolate and tropicamide eye drops for pupillary dilatation were carried out using a Heine binocular indirect ophthalmoscope (Heine Optotechnik, Herrsching, Germany). Cycloplegic refraction was also carried out where necessary, using a Heine streak retinoscope (Heine Optotechnik) to determine the type of refractive error. Any child whose visual acuity was less than 6/18 after correction was finally enrolled into the study. Other complaints were noted, assessed, and treated or according to the diagnoses made. Causes of blindness and visual impairment were particularly noted.
Data management
Data were recorded on a WHO/Prevention of Blindness (WHO/PBL) form and results entered into and analysed using SPSS version 17. Descriptive analysis was carried out for categorical variables, producing frequencies, means, and standard deviation. Between-group differences were assessed using the chi-square test, with a significance level of 0.05.
Results
A total of 214 children were examined, 59.3% of whom were male. Ages ranged from less than 1 year to 16 years, with a mean of 9.3 ± 3.5 years. The 0-to 5-year age group predominated, with 86 participants (40.2%) ( Table 1 ). The commonest ocular disorders were refractive error (22.9%), corneal disease (21.5%), and cataract (19.6%). Most of the disorders, especially trauma (71.4%), occurred more often among males, but the association was not statistically significant (P = 0.47) ( (Table 3 ).
All 5 cases of retinoblastoma caused blindness and all were found among children in the 0-to 5-year age group. 
Discussion
Childhood blindness and visual impairment are major disabilities that compromise normal childhood development and usually confer lifelong negative consequences on children. 5, 8, 9 The mean age of children included in this survey (9.3 + 3.5 years) was similar to a study carried out by Mehari in a rural central hospital in Ethiopia, where the children's ages ranged from 3 months to 15 years, with a mean age of 9.37 + 4.95 years. 10 
Blindness and visual impairment
The commonest overall cause of blindness and visual impairment in our study was refractive error. This was closely followed by corneal opacities and cataracts. This result is similar to a community study of 241 children that was carried out in Botswana, where refractive error was the commonest avoidable or treatable cause of blindness and visual impairment, contributing 38%, while congenital cataract contributed to 31% of such impairment. 11 The WHO estimates that 13 million children aged 5 to 15 years worldwide are visually impaired from uncorrected refractive errors. 12 Similarly, in central Ethiopia refractive errors (47.1%) followed by keratitis and corneal opacity (16%), amblyopia (14.3%), and ocular trauma (11.8%) have been shown to be the common causes of bilateral visual impairment. 10 Another cause of visual impairment was trauma, which was implicated in 71.4% of cases among boys in this study and 28.6% of cases among girls. The proportion of children who were blind or visually impaired from trauma increased with age and occurred most commonly in the 11-to 15-year age group. This may be associated with increased risky activity or potentially hazardous play with increasing age, especially among boys. A similar study by Nallasamy et al. also found a high proportion of preventable visual impairment to be trauma-related. 11 Overall, glaucoma made a relatively small contribution to blindness and visual impairment in this study. Conversely, among Nigerian adults, glaucoma has previously been rated as the second most frequent cause of visual impairment. 13 Lawan, in a study of congenital ocular adnexae in Nigeria, found that glaucoma constituted a relatively small proportion (8.4%) of all causes of visual impairment but was responsible for causing blindness in about 95% of cases. 14 These observations suggest that some children still end up blind or visually impaired despite adequate treatment 13 and remind us that, although childhood glaucoma is rare, it causes longterm disability continuing into adulthood. 15 
Blindness
The main causes of blindness among children included in this study were corneal opacity (31.1%) and globe abnormalities (22.9%), followed by cataract (18.9%); refractive error was rarely associated with blindness. This pattern was similar to results from Ethiopia, where corneal disease was shown to be associated with 27.0% of blindness cases, followed by trauma as the second most common cause of blindness. 10 In Morocco, hereditary pathologies (25.9%) and refractive error (14.8%) have been shown to be frequent causes of childhood blindness. 7 In Israel, Mezer et al. found that the incidence of cortical visual impairment was higher than that of the retinal diseases following a cohort study of children less than 18 years of age. 16 The reduction of loss of vision in children from retinitis pigmentosa was thought to have been due to continuous reduction in consanguineous marriages in the region. 16 Comparatively, in South East Nigeria, Aghaji et al. found that the most common anatomical site of blindness was the lens (33.9%) among children at 3 schools for the blind, while cortical visual impairment was common among younger students at these schools. 17 Differences between the results of these 2 studies (in Israel and South East Nigeria) and those from our study may be related to differences in setting (a blind register and schools for blind children, respectively, as compared to our study ,which was carried out in a hospital setting).
Severe visual impairment
Khandekar et al., in their review, found that the aetiology patterns of childhood blindness and visual acuity were divided according to 3 groups of high-, middle-, and low-income nations. 8 Cataract was the main cause of severe visual impairment in our study and is now replacing vitamin A deficiency and measles keratopathy as the main cause of blindness among children in Africa in some populations. 17 However, constraints of inadequate manpower and equipment for management in many parts of Africa 18 including Nigeria, still exists.
Age groupings
All cases of retinoblastoma were recorded among the 0-to 5-year age group. This is not surprising because retinoblastoma usually presents between before and up to 18 months of age, while all cases would have manifested by the age of 3 years. 19 Most of the other causes of blindness and visual impairment, such as corneal opacities, cataract, globe abnormalities, glaucoma (Table 4) were mainly seen in the 0-to 5-year age group. This can be explained by the observation that parents and guardians tend to bring their children within this younger age range to the hospital more frequently than when they are older, probably because of the increased vulnerability of infants and younger children.
International Monetary Fund income levels and blindness status
Koay et al., in their recent comparative study, showed that the lower income countries still had the highest proportion of avoidable causes of childhood blindness (60%). In Malaysia, a middleincome country, cataract and retinopathy of prematurity (ROP) were among the prevalent aetiologies of childhood blindness. 20 In the Republic of Suriname, cataract and congenital causes were responsible for most of the blindness and severe visual impairment, while ROP was more frequent than cataract among the treatable causes. 21 In Africa, regional differences and gradually improving socioeconomic status certainly appear to affect causes of childhood blindness, as corneal causes are also showing a decline. 22 Kishiki et al., in their study, found poor knowledge, inadequate training, rarity of eye diseases in children and their referrals as causes hindering eye care in children in the Eastern Mediterranean Region as well as in Africa. 23 They suggested that improvement in the suboptimal availability and utilisation of health resources could be attained through the incorporation of pictures in the practical manuals used in the training of primary eye care workers in order to help with blindness prevention. 23 
Study limitations
The paucity of data on hospital-based studies in other parts of Africa and Asia was responsible for comparisons with community-based studies in the Discussion section.
Conclusions
Refractive error and cataract were the most common avoidable causes of blindness and visual impairment among children attending this eye clinic. We advocate for adequate well-trained manpower and provision of necessary equipment in hospitals to reduce the burden caused by blindness and visual impairment among children. Offering specialist treatment, especially through subsidised refractive services and cataract surgeries are required. Public health education for uptake of services towards prevention is also necessary to reduce treatable causes.
